The aim of this paper is evaluation of properties of samples with The ternary nitride (Mo,Zr)N thin films were grown on silicon and steel XC100 substrates by the reactive RF magnetron sputtering technique. The substrates were exposed to ion bombardmen coating, which was deposited on two types of substrates. Silicon was made by melt technology, this method belongs to PVD (Physical Vapour deposition) process. Thin PVD coatings deposited onto surface of tools and machine parts are widely used in a range of sectors, for example in machine engineering. These materials, wear resistance and thermal and chemical stability of the surface. Structure, chemical composition a properties of thin layers depend on technological parameters of the PVD process and preparation of steel substrate. High requirements on the quality of thin PVD coatings resulted in development of methods used to evaluate of their properties. The theckness is one of the important characteristics of mechanical properties of the coated parts. The surface morphology, microstructure, and composition were studied by atomic force microscopy (AFM) nanoindentation, scanning electron microscopy (SEM) and X-ray diffractometer.
INTRODUCTION
The first cover PVD was introduced in the middle of the years eighty. Since this introduction, progress was brought to the methods of deposits PVD which allowed the obtaining of new covers with clean properties to there never reached by the conventional methods CVD [1] . Over the years, he was acquired that the application of hard covers in thin layers by various methods of deposits PVD on the tools of manufacturing improves clearly the performances of these products [2] .
These hard covers present a high mechanical hardness combined(organized) in a good thermal and chemical stability. These covers give the opportunity to be able to adjust properties as the parameter of stitch, the hardness, the elasticity, the coefficient of thermal expansion or the behavior in corrosion to optimize The advantages of the thin coats(layers) developed by these methods include a high strength in the wear, a good tenacity, a chemical and thermal stability as well as a low(weak) coefficient of friction [2] [3] . Nitrides of metals of transition (such as the ZrN, TiN, CrN, HfN, NbN, ZrBN, TiAlN, TiCrN, CrAlN) train(form) a very vast range of materials possessing interesting physical properties grace(favor) in which they are very used in numerous applications manufacturers cover [4] [5] . The use of coatings of the nitride of transition metals has been explored with success in the past decades, due to properties such as high hardness, biocompatibility, wear and corrosion resistance and thermal stability. Titanium nitride is the most studied. However, zirconium, niobium nitrides, and vanadium, among others, also have similar protective properties [6] . Authors agree on the values of hardness of about 25 GPa for TiN [7] . In order to determine the process of forming of these films, depending on the used equipment, a strict control of all deposition parameters is required. Currently, the technique most commonly used is the coating of metal surfaces with reactive nitrides magnetron sputtering which enables the handling of a large number of parameters such as energy deposition (bias), deposition rate (plasma current), residual stresses of the layer thickness and a neutral reagent gas showed that CrN compared to TiCN, ZrN, TiN [8] . has the wear rate is the lowest.
EXPERIMENTAL PROCEDURE
ZrN and MoZrN deposits are made ENSAM of cluny using System Dual magnetron sputtering (Nordiko 3500). was process to remove air history to create a vacuum to 10 -6 torr. There after we has set the desired polarization with Argon fixation and progressive increase of the nitrogen pressure.
XC100 was used as substrate material and polished to a surface roughness of 0.09 mm, after the polishing process, the sample was ultrasonically cleaned in hot alkaline cleaning bath for at least 5 min and then quenched. The target, composed of materials to be sprayed, are connected to a RF generator (13.56 MHz) power of a variable from 0 to 1250 W), ( Fig.1 ) with Mo and Zr target and nitrogen gas as reagent, a substrate XC100. Sources of Zr and Mo were installed on each side of the chamber wall, the distance between the substrate and the targets was fixed around 8 cm. The variation in the percentage of Zirconium (Zr) is made by changing the voltage on the target (Zr) by setting the voltage of the Mo target, a second series of depositions were carried out by setting the voltage of the Zr target and varying the voltage e Mo target, the deposition time is 100 min .The chemical composition of the steel XC100 is given in the following table 
Characterization and Analytical Methods
The Atomic Force Microscope (AFM) is a technique widely used to provide images of our surface of a échan-tillon.Elle achieves very high resolution levels up to the atomic level. So we can make surfaces images with very high resolution. When the tip approaches the sample surface (at a distance of a few tenths of a nanometer), forces of Van der Waals repulsion between the atoms of the tip and those of the test surface causes a deflection of the beam depends on the distance that separates them. The main mode of utilization of an AFM microscope is based on the use of a feedback loop to maintain a constant distance between the tip and the surface analyzed using a piezoelectric actuator. Images (3 m  3 m) of the surface of some of our films were obtained using a constant force of 0.035 N/m and determine their respective roughness. It is observed in AFM images Fig. 2 the areal density of the columns decreases with the thickness, which corroborates the fact that the columns are larger. The layers should show a hardness decreases as their thickness increases. Note that the roughness decreases with the co-lumn width. The roughness from 44 nm to 3.7 nm for this MoZrN coating, and 73.2 nm to 2 nm for MoN coating (Fig. 3) . Indeed, early in the growth of the layer is first create islands that will coalesce and impede the movement of dislocations.
The figure shows the structure of MoZrN and MoN. It appears a particle size of about 80 nm dispersed randomly. According to (Fig. 4) we see that the deposited thickness is linearly increasing with deposition time. The speed deposition rate of 6.475 nm/min.
RESULTS AND DISCUSSION
Therefore the deposited mass per surface area of the substrate is also XC100 linear with the deposition.
Residual Stresses as a Function of the Thickness
The compressive residual () of these coatings stresses are calculated with the formula of Stoney [9] .   where  is the residual stress in the thin film, Es and νs are Young's modulus (195 GPa) and Poisson's ratio (0.29) of the substrate, ef and es indicate the film and substrate thicknesses, respectively, R is the curvature radius of the sample after deposition, R0 the curvature radius before deposition. The decrease of the stress when the thickness increase is attributed to relaxation of the layer in surface. It is noted that the stress of ZrN layers (Fig. 5) is not constant with the thickness. It reaches a maximum and then decreases to 100 nm to 250 nm. Such results have been reported for layers of aluminum nitride [10] . The stress peak is due to a change in structure during growth of the layer 
Coefficient of Friction as a Function of the Thickness
The friction coefficient of the XC100 steel with the diamond.
The (Fig. 6 ) represents the coefficient of friction of a film according to ZrN thickness, the friction coefficient of mono and multilayer films on XC100 steel is higher than that of the carbide films. It is between 0.08 and 0.11 and remains very low. Moreover, the layers formed by magnetron sputtering to have a high friction coefficient. Layers of CrN deposited on high speed steel by arc evaporation and to reduce the coefficient of friction was also obtained by Stoney [11] . The (Fig. 7 ) Show the effect of the thickness of the coat(layer) on the hardness and the module of Young of the movies of MoZrN. The hardness and the module of Young evolve in the same way as the residual constraints according to the thickness. We observe that for the low(weak) thicknesses, between 0.5 and 0.55 m, the hardness varies between 15 and 13 GPa and the module of Young between 190 and 160 GPa.
For the thicknesses which exceed (overtake) 2 m, the values of hardness and module of Young fall(flop) respectively to 6 and 160 GPa. We confirm here that the most thick coats (layers), which seemed according to the observations to the MEB and in the least dense AFM, are the least forced and the least hard. In the studied range of nitrogen, there is a significant variation in the deposition rate as a function of nitrogen (Fig. 8) . It is noted that the deposition rate decreases as the nitrogen increases, the decrease of the deposition rate as a function of nitrogen is due to the increase in the bias voltage of the target when the power applied generator; inducing higher energy bombarding the target species; is increased. 
CONCLUSION
The present study reflect the influence of various hard coatings on steel XC100.
It appears that the ZrN layer deposited by magnetron sputtering gives better results than the nitriding treatment. Multilayer coatings (MoZrN) and ZrN in all tests resist corrosion. This may be due to a better adhesion of the coating on the substrate and a lower coefficient of friction, which also reduces the cutting forces and the process is more stable with respect to vibration, the thickness of the layer is very significant on the surface.
